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When performing fits to data using the popular χ2 approach, uncertainty to fit parameters is determined by
contours of ∆χ2 = T 2, where the tolerance T = 1 corresponds to the 68% confidence level. PDF fits have
to deal with the problem of having data sets, particularly from different experiments, that are in tension with
each other. The traditional approach used by PDF fitting groups to accommodate any tension between data
sets is to artificially increase the value of T . Here, we identify a new method of estimating the uncertainty
when there is tension in the data. Specifically, we use a Gaussian Mixture Model (GMM) as a basis of our
likelihood function. We demonstrate the properties and advantages of the GMM and compare it to the ad-hoc
method of increasing the tolerance of∆χ2 in a toy model using pseudo-data.
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